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Though rare and usually benign, congenital coronary
artery anomalies are a recognized cause of myocardial
ischemia and sudden cardiac death, especially among
children and young adults [1,2]. The prevalence of con-
genital coronary anomalies have been estimated at ap-
proximately 0.85–1% [3,4]. Anomalous coronary artery
disease is more common among patients with other
forms of congenital heart disease [5], especially those
with Tetralogy of Fallot, complete transposition of the
great arteries, congenitally corrected transposition, and
bicuspid aortic valves [6,7]. The most common artery
anomaly is the abnormal origin of the left circumflex
coronary artery (LCX) [6,7]. However, LCX atresia is
rarely reported. Herein, we report a case with LCX
atresia who presented with exertional dyspnea and
chest pain.
CASE PRESENTATION
A 17-year-old girl was sent to our emergency depart-
ment (ED) because of chest pain and limb numbness
experienced while running at school. Reviewing her
medical history, we found that she had exhibited 
the symptoms, particularly during exercise, since last
December. She was sent to a medical center ED where
no definite diagnosis was made. Subsequently, she
had six to seven similar episodes. The episodes lasted
about 10 minutes each and subsided spontaneously.
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A variety of coronary artery disorders, including intramyocardial coronary segments and coronary
artery anomalies, can result in sudden cardiac death, especially in young adults. The detection of
structural coronary artery abnormalities is important in the management of patients at risk of
sudden cardiac death. Coronary artery anomalies occur in about 1% of the population. Congenital
absence of left circumflex coronary artery (LCX) is a very rare vascular anomaly, and few cases have
been reported in the literature, with a frequency of only 0.003% in all patients who underwent
coronary angiography. Although coronary catheterization is the gold standard for the evaluation
of coronary arterial patency disease, noninvasive computed tomography (CT) is considered the
diagnostic method of choice for the detection and evaluation of coronary artery anomaly. Herein,
we report the case of a 17-year-old girl who presented with exertional dyspnea and chest pain and
who was studied at our emergency department with the final diagnosis of LCX atresia detected
by 64-slice CT. She may be the first case of congenital LCX atresia proved by multislice CT.
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Her cousin had experienced the same symptoms and
had died suddenly at this age.
In the ED, her blood pressure was 106/70 mmHg,
she had a regular heart rate of 69 beats/minute, a res-
piratory rate of 20/minute, and a body temperature 
of 36.2°C. Physical examination did not demonstrate
any abnormal findings. She was treated for hyper-
ventilation syndrome with midazolam infusion. The
complete blood count revealed a normal result with
hemoglobin of 12.7 g/dL, and white blood cell count
of 5,700/μL. Biochemistry examination was essen-
tially normal (blood urea nitrogen 7 mg/dL, creatinine
0.9 mg/dL, sugar 89 mg/dL, creatine phosphokinase
[CPK] 72 IU/L, Na 140 mmol/L, K 4.0 mmol/L, CK-
MB 4.13 ng/mL, troponin-I 0.21 ng/mL). Blood gas
analysis demonstrated a normal pH of 7.399, PaO2
81 mmH2O, and low PaCO2 31.8 mmH2O.
A supine anteroposterior chest radiograph did not
display any abnormal findings. Electrocardiogram
(EKG) revealed normal sinus rhythm with a pulse rate
of 74 beats/minute. Because the patient had a family
history of sudden death, she underwent 64-slice com-
puted tomography (CT) for coronary artery which
showed congenital LCX atresia (Figure 1).
Three months later, she was admitted to the car-
diovascular department because of recurrent chest
pain. In the hospital, 24-hour Holter EKG showed
sinus rhythm with intermediate atrial premature con-
tractions, and heart echo revealed valvular heart dis-
ease with trivial mitral regurgitation, mild pulmonary
regurgitation, and tricuspid regurgitation. Thalium-201
stress myocardial SPECT (single photon emission CT)
scintigraphy showed diminished perfusion in the basal
part of the left ventricular wall, and redistribution
imaging also showed diminished perfusion in the
basal part of the left ventricular wall at rest (Figure 2A),
but this was less significant than the stress imaging
(Figure 2B).
DISCUSSION
The most common (50%) anomalous coronary artery
is anomalous origin of the LCX from the right sinus
of Valsalva or right coronary artery (RCA), which
accounted for 50% of these congenital anomalies [6].
The anomalous LCX may arise from a proximal branch
of the RCA, or from a separate ostium [7]. In the
majority of situations, the anomalous LCX follows a
benign, retroaortic course and enters the proximal left
atrioventricular groove as if it had originated as a
proximal branch of the left main coronary artery.
A B
Figure 1. (A) Multislice computed tomography (CT) three-dimensional (3D) reconstruction shows atresia of the left circumflex coronary
artery (arrow). (B) Multislice CT 3D for vessel study shows left circumflex atresia (arrow).
The lack of a coronary artery in the left atrioventric-
ular groove on left coronary arteriography confirms
the diagnosis of absent LCX. However, it is necessary
to differentiate it from other congenital coronary anom-
alies, such as single coronary artery, and anomalous
origin of the coronary arteries. Congenital absence of
LCX is a very rare vascular anomaly. Few cases exist
in the literature, with a frequency of 0.003% in all
patients who underwent coronary angiography [8,9].
Although the absence of LCX is regarded as a benign
condition, we emphasize that the recognition and iden-
tification of this anomaly are of clinical importance
because the symptoms cannot be differentiated from
atherosclerotic coronary artery disease [10].
The impact on premature cardiac morbidity and
mortality among young adults in the population is not
trivial. Young adults may also present with syncope
and myocardial infarction [11–13]. Adverse events
are most common during vigorous physical exercise.
Traditionally, conventional coronary angiography is
the gold standard in the detection of coronary artery
disease; more than 2.7 million procedures are perform-
ed in Europe and in the US annually [14]. Coronary
angiography, however, is an invasive modality and,
according to previously published reports [15], nearly
40% of these procedures result in normal findings.
Although relatively low, the aggregate rate of major
complications during diagnostic cardiac catheterization
is typically 1–2% [16]. Although coronary catheteriza-
tion is the gold standard for the evaluation of coronary
artery disease, multislice CT is considered the compat-
ible diagnostic method of choice for the detection and
evaluation of coronary artery anomalies. Additionally,
the method is noninvasive. Shi et al [17] found an
anomalous coronary artery in 16 out of 242 patients
(6.6%) undergoing cardiac CT. The anomalous course
was correctly displayed by multislice CT in all patients
while for invasive coronary angiography alone the
correct identification rate is only 53% [18]. CT angiog-
raphy can provide detailed anatomic information of
the heart of coronary arteries, not only the lumen, but
also the vessel wall, surrounding structures, size, and
course. The sensitivity, specificity, and positive and
negative predictive values to identify more than 50%
of obstructive coronary artery disease by multislice CT
were 95%, 86%, 80% and 97%, respectively. The overall
accuracy rates for the left main, left anterior descend-
ing, RCA and LCX were 100%, 91%, 86% and 81%,
respectively. Currently, multislice CT coronary angiog-
raphy is not reliable in patients with arrhythmias,
high heart rates, or severely calcified vessels [19].
Multislice CT is a new application of CT technol-
ogy which can examine the coronary arteries as well
as actual heart function, helping doctors to identify
problems without invasive diagnostic procedures.
64-slice CT has clear-cut clinical advantages in the
diagnosis of coronary anomalies. It is likely to prove
to be a useful tool in the exclusion of coronary artery
disease in patients with chest pain syndromes of uncer-
tain cause and relatively low pretest probability of
this disease. Our case demonstrates the usefulness of
CT coronary angiography in this respect. Therefore,
we suggest that the indications for cardiac CT are: 
(1) presence of atypical chest pain; (2) acute chest
pain of uncertain cause; and (3) high procedural risk
for invasive coronary angiography.
Left circumflex coronary artery atresia
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Figure 2. (A) Resting: there are reversible photodefects in the basal part of the left ventricular wall. (B) Stress: more significant 
photodefects in the basal part of the left ventricular wall.
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